Introduction. Double orifice mitrol valve (DOMV) is a very rare congenital heart defect. Case report. We reported 20-year-old male referred to our center due to evaluation of his cardiologic status. He was operated on shortly after birth for a tracheoesophageal fistula. Accidentally, echocardiography examination at the age of 4 years revealed double orifice mitral valve (DOMV) without the presence of mitral regurgitation, as well as mitral stenosis, with normal dimensions of all cardiac chambers. The patient was asymptomatic, even more he was a kick boxer. His physical finding was normal. Electrocardiography showed regular sinus rhythm, incomplete right bundle branch block. Transthoracic echocardiography (TTE) examination revealed the normal size of the left atrial, mitral leaflets were slightly more redundant. The left and right heart chambers, aorta, tricuspid valve and pulmonary artery valve were normal. During TTE examination on a short axis view two asymmetric mitral orifices were seen as a double mitral orifice through which we registered normal flow, without regurgitation and mitral stenosis. Transesophageal echocardiography (TEE) examination from the transgastric view at the level of mitral valve, showed 2 single asymmetric mitral orifices separated by fibrous tissue, mitral leaflet with a separate insertion of hordes for each orifice. Conclusion. The presented patient with DOMV is the only one recognized in our country. The case is interesting because during 16-year a follow-up period there were no functional changes despite the fact that he performed very demanded sport activities. This is very important because there is no information in the literature about that.
Introduction
Double orifice mitral valve (DOMV) is a very rare congenital heart defect. Greenfield 1 was the first author who described this heart defect in 1876. Until today about 200 cases of double orifice mitral valve were described 2 . Approximately 50% cases of double orifice mitral valve are detected during investigation of other congenital heart disease mitral leaflet. The anterior cusp occupies roughly one third of the annular circumference and the posterior leaflet occupies about the remaining two-thirds of the annular circumference 3 . DOMV is a defect with two separate mitral orifices separated by fibrous tissue 2 . Pathoanatomic substrate are two openings. Usually in 85% of cases the eccentric orifice located on anterolateral or posteromedial commissure. In the minority of cases there is a central type and fibrous tissue that separates the two symmetrical holes 3 . In DOMV the mitral valve is functioning normally in about 50% cases and in the other 50% cases the valve is functioning like stenotic or there is regurgitation 4 . Some authors describe a duplicate of the mitral valve: this condition involves two mitral valves and each of them with its own set of leaflets, commissures, chordae and papillary muscles 5 . Double orifice mitral valve was found in 1% of autopsied cases of congenital heart disease in the Cardiac Registry of the Children's Hospital, Boston 6 . Postmortem, in 27 cases an anomaly of the tensor apparatus was always found 6 . These malformations may be associated with the chordal ring, accessory papillary muscle or muscles, subdividing muscular ridge, fused papillary muscles (parachute mitral valve), crossing chordae tendines, and central fibrous subdivision 6 . The embryologic theories explaining this abnormal leaflet fusion and persistence of the left part of the common atrioventricular canal. Abnormal structure, including large bridging tissue, abnormal leaflets, chordae fused or abnormal papillary muscles, reduce the effective area and valves can result in clinically significant degrees of mitral incompetence 7, 8 . DOMV without mitral regurgitation or mitral stenosis is asymptomatic 9 . Surgical intervention is necessary when stenosis or incompetence is severe or if repair of an associated cardiac lesion is needed 9 . A total of 46 children, aged 2 days to 16 years with DOMV were studied and partial atrioventricular septal defect was the most commonly associated cardiac lesion 10 . Symptoms were related to the degree of mitral insufficiency and/or stenosis when present. Surgical intervention directed at double orifice mitral valve was required in the minority of patients who underwent repair of associated cardiac lesions. The long-term morbidity attributable to DOMV was low 10 . Other associated lesions include atrial septal defects (ASD), ventricle septal defect (VSD), coarctation of the aorta, tetralogy of Fallot, patent ductus arteriosus, hypoplastic left heart syndrome, left superior vena cava, unroofed coronary sinus, Ebstein anomaly of the tricuspid valve, dysplastic tricuspid valve, double-orifice tricuspid valve, Shone syndrome, parachute mitral valve, flail mitral-valve leaflet, truncus arteriosus, pulmonary stenosis, bicuspid aortic valve, left ventricular noncompaction (isolated and nonisolated types), tricuspid atresia, and corrected transposition 10−19 .
Case report
The presented 19-year-old patient male is the only one patient registered in our country, which has 650,000 inhabitants. The congenital heart disease, DOMV, was accidentally discovered 4 years after the operation due to tracheoesophageal fistula. It was the isolated form without the presence of mitral stenosis and mitral regurgitation, with the normal dimensions of all the cardiac chambers. At the age of 19 years, he was examined by the adult cardiologist. He had no complaints. He was an active athlete − kick boxer. Physical finding was normal, ECG showed regular sinus rhythm with incomplete right bundle branch block. Chest X ray demonstarted the normal size of the heart. Transthoracic 2D and 3D echocardiography was perfomed with a Phillips HD11XE ultrasound machine.
Transthoracic echocardiography (TTE) examination registered in sectional parasternal long axis view: normal left atrium size, mitral leaflets slightly more voluminous, the left ventricle of completely normal size without segment changes into kinetic with preserved systolic function. The root of the aorta was of normal width, aortic valve with three cusps, leaflet thin with good separation. The ascending aorta was of completely normal width (Figure 1 ). On sectional parasternal short axis view there was a double mitral orifice, mitral valve was divided into two separate valve orifices (anterolateral and posteromedial) by a fibrous bridge through which registered normal flow (Figure 2 ). On the apical 4-chamber view, the central part of the anterior mitral leaflet, the fibrous bridge did not move toward the apex at diastole while the medial and lateral parts did (Figure 3) . Four-chamber view of the tricuspid valve and pulmonary artery valve looked normal. A trace of tricuspid regurgitation The mitral valve is functionally normal in about 50% of patients and significant regurgitation or stenosis is found in the remaining patients 8 . In a published clinical series of 46 children with DOMV, the authors reported mitral regurgitation as the most frequent association, detected by color Doppler in 43% of the patients 10 . DOMV with normal flow was seen in 37% of the patients, and mitral stenosis in 13% of the patients 10 . Physical findings may only exist if mitral regurgitation or mitral stenosis are present 20 . The presented patient had an isolated form without the presence of mitral stenosis and mitral regurgitation, so physical finding was normal.
and systolic pressure were registered in the right ventricle (RVSP) of 20 mmHg. Right cavities were completely normal. The pericardium was normal (Figure 3) . Transesophageal echocardiography showed the transgastric review two separate asymmetric mitral orifice separated by fibrous tissue, mitral leaflet with a separate one for each insertion hordes orifice (Figure 4 ). Blood flow through both the orifices was normal. No other congenital cardiac anomaly was detected.
Associated congenital heart defects are common, although DOMV can occur as an isolated anomaly. The most common associated lesion is atrioventricular septal defect found in 4.9−17.9% of cases in necropsy studies 5 . The presented pateint had no associated anomalies. Double orifice mitral valve has also been reported in patients presenting with atrial tachycardia or congenital complete heart block 18, 19 . The presented patient had no rhythm disturbance. The problem is that there is no recommendation for patients with DOMV could they be actively engaged in sport. Physical activity restriction is recommended for symptomatic patients 21 . Fig. 3 -Four chamber view − unusual view of the mitral valve during systole; center part of the anterior mitral leaflet, the fibrous bridge did not move toward the apex at diastole while the medial and lateral parts did.
Treatment depends on the type and severity of mitral valve dysfunction. Isolated DOMV causing neither obstruction nor regurgitation needs no active intervention 9 . Longterm follow-up is necessary to detect abnormal hemodynamics or subsequent complications 22 . Mitral stenosis and regurgitation were found together in 6.5% of the patients, but only 16% of the patients had severe enough to require surgical lesions intervention 10 . According to the updated guidelines of the American Heart Association, patients with double orifice mitral valve do not need antibiotic prophylaxis against infective endocarditis 21 . Patients with DOMV with mitral stenosis are amenable to percutaneous transcatheter balloon dilatation 23 . Surgical repair should be performed in all symptomatic patients with DOMV which has regurgitation and should also be performed in patients with stenotic DOMV, if balloon dilation is not feasible 21 . Follow-up care is necessary for prompt detection and treatment of infections, arrhythmia and other complications 21 . The presented patient with DOMV is the only one recognized in our country. It is the isolate form of this rare disease, asymptomatic, without associated anomalies, as well as without mitral regurgitation and mitral stenosis. The case is interesting because during a 16-year follow-up period there were no functional changes despite the fact that he performed a very demanding sport activity. This is highly important because there is no information in the literature about that. Discussion DOMV is a rare congenital heart disease. Based on echocardiography recording Trowitzsch et al. 5 described 3 types of DOMV: hole type (accessory orifice surrounded by leaflet tissue that may have a chordal ring), complete bridging (fibrous bridge in the plane of the mitral valve sails, dividing the mitral valve opening into two parts that may be equal or unequal), and incomplete bridging − a small strand of fibrous tissue connects only the tips of the anterior leaflets separator insertion hordes of every orifice. The presented patient had unequal, asymmetric position of orifices.
